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Abstract 

Endometriosis is a common estrogen-dependent inflammatory disorder, which is marked by the growth of endometrial 
tissue outside the uterus, causing severe symptoms and diagnostic challenges. This article examines the symptoms, such 
as pelvic pain and infertility, and discusses the diagnostic methods including transvaginal ultrasonography and 
magnetic resonance imaging (MRI). The significant impact on quality of life and the various medical and surgical 
treatments available are explored. Additionally, this composition addresses the fertility issues associated with 
endometriosis and the factors contributing to its development, including genetic predisposition and environmental 
influences. Current research efforts aimed at improving diagnostics and treatments are also reviewed, highlighting the 
potential for better management and future cures. 
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1. Introduction

Endometriosis is a painful gynecological condition characterized by the presence of endometrial tissues outside the 
uterine cavity [1]. The women with the condition often suffer from dysmenorrhea, dyspareunia, infertility, and pelvic 
pain, which negatively impact patients’ quality of life. Endometriosis is a benign disease. However, its biological 
characteristics are similar to tumors with progressive and invasive growth, recurrence, and a tendency to metastases 
[2].  

This disease is diagnosed in approximately 10% of women of reproductive age, with its prevalence increasing to 50% 
in infertile women. It is more common in women of Philippine, Indian, Japanese, and Korean origin. Despite the high 
prevalence of the disease, the diagnosis of endometriosis is often delayed by 7–10 years due to the complexity of its 
pathogenesis. Laparoscopy is currently established as the gold standard for the definitive identification of 
endometriosis, with histological biopsy confirming the diagnosis [3].  

Many women gain only limited benefit from current treatments for endometriosis. Numerous patients experience 
unacceptable systemic adverse effects. Consequently, research for the development of efficient treatments for 
endometriosis that also would prevent infertility is ongoing [1]. 

Mechanisms involved in this complex and multifactorial disease include estrogen dependence, aberrant inflammatory 
response, angiogenesis abnormalities, genetic factors, and epigenetic alterations [4]. Genetic studies on endometriosis 
initially did not succeed. However, recent advancements in technology have led to a deeper comprehension of the 
genetic factors contributing to endometriosis. Candidate gene investigations, gene association studies, and genome-

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://gsconlinepress.com/journals/gscarr/
https://doi.org/10.30574/gscarr.2024.19.3.0219
https://crossmark.crossref.org/dialog/?doi=10.30574/gscarr.2024.19.3.0219&domain=pdf


GSC Advanced Research and Reviews, 2024, 19(03), 240–245 

241 

wide association studies (GWAS) have identified more than 30 potential genes. Nevertheless, research assessing the 
significance of these genes in understanding endometriosis's pathogenesis is ongoing [3]. 

2. Symptoms and Diagnosis of Endometriosis 

Endometriosis is a complex gynecological disease and it is known for being an inflammatory process that can lead to 
painful and uncomfortable symptoms, to this day the exact cause is unknown and it remains theoretical [5]. But as we 
said it is believed to result from a combination of genetic, hormonal, and environmental factors.  

In the patients who suffer from this condition the two major clinical symptoms are chronic pelvic pain and infertility 
[6], some other reported symptoms are painful periods, dysmenorrhea, dyspareunia, pain on defecation and dysuria 
[7,8]. With that in mind, we can say that endometriosis cannot only affect the reproductive organs but also can involve 
some affections on the bladder, bowel, nerves, urine organs, pleura, diaphragm, lungs, and brain [7]. 

The diagnosis of this gynecological condition may not always be evident, despite the presence of symptoms. Considering 
all the symptoms, it can be determined that it fits the criteria for being classified as a syndrome [7]. This diagnosis relies 
entirely on clinical experience, which considers age, symptoms, clinical examination, imaging, and identification [9]. We 
only can get a very specific diagnosis when the patient has symptoms and visible lesions. When there is suspicion of 
endometriosis, the diagnosis can be verified with the use of laparoscopy [9]. During this surgical procedure, key 
elements such as endometrial stromal cells, endometrial epithelial cells, and indications of chronic bleeding can be 
identified [6]. Other non-surgical diagnostics like imaging [9] such as transvaginal ultrasonography [8] are important 
before the surgery. 

3. The influence of Endometriosis on the Quality of Life 

Endometriosis symptoms frequently hinder women's social, professional, academic, and economic capabilities [6]. This 
can lead to changing the quality of life of these patients, not only directly in some physical way causing other effects 
some of which are correlated with psychological consequences like depression or anxiety [10], Additionally, women 
with endometriosis may experience reduced sexual satisfaction as a result of dyspareunia, or painful intercourse. This 
severe pain causes 50% of women with this condition to spend entire days in bed, with an average of 17.8 days per day 
[11], affecting patients on an individual level, and diminishing the quality of life for the patients. 

Symptoms of endometriosis have the potential to alter the trajectory of an individual's life from their teenage years and 
may continue until menopause, as those affected may suffer from chronic pain throughout that period [7].  

4. Medical and Surgical Treatment of Endometriosis 

Choosing the treatment is important taking into account the age, extent and stage of the disease, and the presence of 
gastrointestinal or urinary symptoms [12]. 

One of the hormonal treatments focuses on reducing estrogen levels and decreasing inflammation. The contraceptive 
pill is commonly used as first-line treatment for pelvic pain [12]. 

Gonadotropin-releasing hormone (GnRH) agonists are considered as second-line treatments to reduce estrogen levels 
in the body; however, ovulation may occur during treatment. Nevertheless, this treatment can generate menopause-like 
effects. To counteract these effects, low-dose estrogen replacement therapy can be added [12]. 

In recent research, it has been found that Elagolix, an oral GnRH antagonist, is effective in relieving dysmenorrhea and 
pelvic pain associated with endometriosis when administered in high doses, either twice daily or daily [7]. 

For surgical treatment, in women aged between 30 and 40 years, hysterectomy has been employed as a surgical option 
to alleviate pain associated with endometriosis in most cases [13]. 

5. Endometriosis and Infertility  

Infertility emerges as a major clinical concern in the context of endometriosis, significantly impacting the quality of life 
of around 50% of affected women [13]. 
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Inflammation, as a central process in endometriosis, triggers pain, adhesion formation, and consequently infertility [12]. 

Managing infertility in women with endometriosis poses challenges within the medical field. Previously, laparoscopic 
surgery was common to treat all stages of endometriosis, but now doctors prefer to avoid such intervention in ovarian 
endometriomas until after completing fertility treatments [7]. 

In the treatment of infertility associated with endometriosis, in vitro fertilization (IVF) has increasingly been preferred 
because ovulation induction combined with intrauterine insemination may increase the risk of recurrent pain or disease 
progression [7]. 

It has been observed that ovarian endometriotic cysts are commonly associated with infertility and carry a higher risk 
of developing ovarian cancer associated with endometriosis [6]. 

6. Causes and risk factors of endometriosis 

Endometriosis, being a multifactorial etiology, does not have only a defined cause, rather it is the result of the 
combination of irregularities in the hormonal, immunological, ethnic, genetic and environmental systems; On the other 
hand, it has been proven among various clinical trials that estrogen is the main biological driver of the inflammatory 
response in this condition [7]. 

In addition to the possible causes already mentioned, there are elements that contribute greatly to the evolution of the 
disease, such as age, sex, diet, microorganisms, toxins, stress, anxiety, medication side effects or surgeries of the female 
reproductive system [14]. 

On the other hand, we have the risk factors that harbor some relationship with endometriosis, such as the arrival of 
early menarche, short duration of the menstrual cycle, a low body mass index and retrograde; But each of these must 
be inspected very carefully, reflecting on whether they are causal or part of the pathological process of the same ailment, 
depending on the individual [12,15]. 

From a nutritional point of view, it has been proven that the relationship between high intake of dairy products 
decreases the risk of endometriosis, but on the other hand, a prolonged consumption of red meat, trans fats and 
saturated fats increases the threat of the disease [16]. 

7. The Role of Genetics in Endometriosis 

In most investigations of diseases to which a definitive cause has not yet been assigned, an indispensable step for the 
resolution of the mystery is the review at a molecular and genetic level of the disease, with the identification of the genes 
involved and the function that could be altered (Table 1) [22]. 

Table 1 Characteristics of the genes most important in the development of endometriosis (22) 

Name of gen Location Encoding Involvement 

IL1A rs6542095 2.3 kb downstream of 
IL1A 

 IL-1α, a member of the 
interleukin-1 cytokine family 

The regulation of the 
proinflammatory cytokines and 
chemokines production 

NFE2L3 
rs12700667 and 
rs7798431 

290 kb and 331 kb 
downstream, 
respectively, of 
NFE2L3 gene 

A member of the cap 'n' collar 
basic-region leucine zipper 

Regulator of cell differentiation, 
inflammation and carcinogenesis 

GREB1 
rs13394619 

Between exons 9 and 
10 of GREB1 gene 

 Estrogen dependent growth of 
endometriosis 

FN1 rs1250248 Between exons 10 and 
11 of FN1 

Fibronectin In cell migration and adhesion 
processes in the blood coagulation, 
wound healing, embryogenesis and 
metastasis 
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WNT4 
rs7521902 

21 kb upstream of 
WNT4 

Proteins  Oncogenesis and different embryo 
developmental processes 

 

CDKN2B-AS1 
rs1537377 

48 kb upstream of 
CDKN2B-AS1 

 upregulated in ovarian cancer cell 
lines 

ID4 rs7739264 

 

52 kb upstream of ID4 Protein from the inhibitor of 
DNA binding (ID) family 

Initiation, maintenance and cancer 
progression, besides the drug 
resistance 

RND3 rs6734792 280 kb upstream of 
RND3 gene 

GTPase protein superfamily  Modulator in migration and 
proliferation of tumor  

VEZT 
rs10859871 

17 kb upstream of 
VEZT 

Transmembrane protein 
localized in adherens 
junctions that binds to myosin 
VIIA 

Target for development of 
endometriosis 

ETAA1 
rs4141819 

227 kb upstream of 
ETAA1 

 Repair protein, recruited to 
stalled forks by RPA 

Undetermined 

Endometriosis is a chronic inflammatory disorder, with a notable imbalance of the body at the immune level, with an 
increased release of growth factors, cytokines and chemokines, but an unbalanced range of neutrophils, natural killers 
(NK), T helpers and B; causing a greater tissue response, continuing the manifestation of inflammation in a vicious cycle 
[17].  

There are so far a large number of genes identified that are related to endometriosis, among these it is important to 
highlight HOXA10 that is involved in the development of pinopods in the luteal phase of the endometrium, causing an 
irregular menstrual cycle with a high probability of ending with several reproductive disorders [18] .  

In the genetic field, it is vital to point out the diseases related to endometriosis due to their similarities in causes, 
pathology or interposed genes, such as irritable bowel syndrome, ankylosing spondylitis, heart disease, allergies, 
infertility, fibromyalgia, fatigue and cancer [22]. 

8. Research and advances in endometriosis 

Over the years, treatments for endometriosis have been targets of little scientific research, this is because the treatment 
alternatives for this disease are still limited and the cure rate is not sufficient, the search for ways to treat the symptoms 
and modifying the course of the disease is of utmost importance to improve the quality of life of patients with 
endometriosis, which is why studies have been carried out in literature, which show that there is an influence on the 
diet and foods consumed. in endometriosis with a hormonal modification altering the inflammatory or oxidative 
response [19]. 

On the other hand, a “representative microengineered vascularized endometrium on a chip has been constructed to 
closely recapitulate the endometrial microenvironment consisting of three distinct layers including epithelial cells, 
stromal fibroblasts, and endothelial cells in a 3D extracellular matrix in a spatiotemporal manner”[20]. 

9. Emerging technologies  

Currently there are new technologies for the study of endometriosis, one of them consists of a recent lineage tracing 
and tissue cleaning microscopy, thus reconstructing a sophisticated 3D model, which offers us a new perspective on the 
understanding of endometriosis and the endometrial glandular structure, in particular the interconnection of the basal 
glands. Similarly, we can find new sequencing technologies, particularly whole-genome DNA sequencing, which are 
showing us mutations at the somatic level, that even these genes drive cancer in a normative and eutopic endometrium 
of patients. On the other hand, single-cell RNA sequencing shows us the transcriptome of individual endometrial cells, 
which illuminates new fields for understanding the diversity and variety of cellular subpopulations of the types of cells 
that we can find in the endometrium and certainly in endometriotic lesions. Likewise, new cultures of endometrial 
epithelial organoids have been implemented, which help us replicate the glandular epithelium; these are providing us 
with manageable models to study endometriosis. Moreover, methylome sequencing is used as a complement; this 
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technique provides us with information about the regulation of genes, as well as the influence of environmental factors, 
which are extremely important to take into account for a better understanding of this disease [21]. 

10. Conclusion  

Endometriosis is a disease that affects millions of women around the world, therefore is important an early diagnosis, 
in order to prevent many of the complications that may arise. Likewise, it is of interest to understand its history, 
genetics, which leads us to a deeper understanding of the aggravations that people with a uterus may present, since as 
is well known, endometriosis is a factor in infertility, and one of the most common, prolonged pelvic pain that interferes 
with social and work activities. 
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